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(57) Séng ché€ dé cap dén ddm bé tong du ng lyc chit I v6i mat cit ngang duoc
t6i wu héa. O dam (PSC) chit I, g& duéi c6 chiéu rong dao dong tir 0,8-1,2 m, do
day dao dong tir 0,18-0,20 m va do day sudn dao dong tir 0,22-0,25 m. Do day
g0 trén & phan gitta ddm 16n hon do day go trén & hai ddu ctia ddm. Khi - -2 1a
gid tri binh phuong cia ban kinh quay (r), trong d6, ,- \E ,- valién quan dén mo-
men thit cap thanh phan trén don vi dién tich tic 1a do cing trén don vi dién tich,
trong pham vi sai nhip tir 27-60 m, thi mat cat ngang 12 miat cit ngang duogc t6i
uu hoéa trong d6 gia tri do cting trén don vi dién tich 12 95% hodc hon gi4 tri t6i
da.
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Linh vwe k§ thuit dwoc deé cap

Sang ché dé cdp dén ddm bé tong du tmg lyc (PSC) chit I véi mit cét ngang
dugc tdi vu hoa va phuong phéap thiét k& dAm bé téng PSC chir I, va cu thé hon,
sang ché @& cap dén dim PSC chir I c¢6 mit cit ngang dugc t6i vu héa bing cach
x4c dinh hinh dang hinh hoc thich hgp cho go trén va go dudi, chi tiét hon 13, dim
6 két cAu mit cit ngang ba chidu duoc t6i vu héa bang cach thay dbi d6 day cua go
trén & phan duoc xéac dinh trude ciia dam theo chidu doc, trong d6 sd dam dugc bd
tri theo chiéu ngang ctia cdu c6 thé dugc 1am giam xudng, va do d6 hiéu qua kinh té
trong xay dung cau c6 thé tang 1én, va trong d6 bao gdm khdi chin con lin nguge
ddng thoi duge tao thanh nguyén khéi véi ddm bing cach dic va ¢ chirc niang nhu

dam ngang, do d6 tao sy 6n dinh cia cong trinh va két cu dam.
Tinh trang ki thuit cia sang ché

Pbi voi dAm PSC (bé tong du tng luc) chit I thong thuong da dugc st dung
trorig cAu dudong bd trong nhidu thap k¥ qua, chidu rong bl cia g dudi dao dong tir
0,60-0,72 m, chiéu rong b2 cua go trén dao dong tir 0,64-0,76 m, sai nhip £ dao
dong tir 25,00-35,00 m, va chiéu cao h dao dong tir 1,75-2,20 m.

O day, chiéu rong b2 va bl cia go trén va gd dudi 1a twong déi nho. Ti 16
chidu rong b2 cta gd trén va chidu rong bl cua gd duéi dao dong tir 1,06-1,07, tirc

1a gor trén khong 16n 1dm.

Tuy nhién, chiéu rong ciia gd trén va g& dudi khong t6i wu. Vi dua trén
khoang cach tir 2,40-2,80 m, mdi nhip dugc bb tri tim dim d6i véi duong bdn lan

xe thong thuong, va bon dam ddi vai duong hai lan xe.
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Do d6, khoang sin c6 ciia sai nhip £ ciia ddm PSC chit I trong dbi nho, dao
dong tur 25,00-35,00 m. Vi vay, dam PSC chit khong dugc st dung linh hoat trong

cac linh vuc khac nhau méc du hi€u qua kinh té cao.

Nhim vuot qua han ché néu trén, tai Han Quéc, dam PSC chit I da duoc cai
tién tir ddm PSC chit I ¢6 hinh chiéu chit T cuia cic nude khac cho phi hop véi didu

kién duoc sir dung tai Han Quéc.

Chi tiét hon, chidu rong go trén va g& dudi cia ddm PSC chir I cai tién da
dugce @& cap & trén 16n hon chidu réng go trén va gd dudi cia ddm PSC chit I thong
thuong. Do do, ti 1€ chidu cao h so véi sai nhip £ cua dam PSC chit I dugc lam
giam, theo d6 ddm PSC chit I v6i chidu cao thip va sai nhip dai c6 thé duoc thuc

hién.

Péi véi ddm PSC chir I cai tién néu trén, chiéu rong bl cta g&r dudi dao dong
tir 0,9-1,00 m, chidu réng b2 cta gd trén dao dong tir 1,10-1,20 m va chiéu cao h
dao dong tr 1,10-2,60 m. Nhu vay, chiéu rong b2 va bl cta go trén va go dudi
turong ddi 16n. Ti 1& chidu cao h so véi sai nhip £ ciia ddm PSC chit I dao dong tir
1/23 dén 1/19. Vi vay, vé tdng thé, chiéu cao h thip. Khoang dao dong c6 thé cua
sai nhip £ ctia ddm PSC chir I twong déi 16n, dao ddng tir 25,00-50,00 m. Do do,
khong giéng nhu ddm PSC chit I théng thudng, ddm véi chidu cao thip va sai nhip
dai c6 thé dwgc thuc hién. Dam duogc cai thién nhu vay c¢6 thé duoc st dung linh
hoat trong nhiéu diéu kién vi tri khac nhau. Ngoai ra, dam c6 thé dugc bd tri cach

nhau tir 2,40-2,80 m.

Hon nira, doi voi dam PSC chit I céi tien d& dugc néu trén, go trén va go

dudi c6 két cdu mat cit ngang ddng nhét véi do day khong ddi.

Nhu dugc mo ta & trén, khi duge so sanh véi dam PSC chit I ban dau, chidu
rong b2 va bl ciia gor trén va g& dudi ciia ddm PSC chit I ci tién thudng 16n nén ti
1& chiéu cao h va sai nhip £ ciia ddm PSC chir I ¢6 thé dugc giam déng ké, nho d6
hinh dang cta ddm PSC chit I duoc cai tién. Hon nita, nhd ¢6 chidu cao thp va sai

nhip dai, nén ddm PSC chit I cai tién c6 thé thay thé cho ciu hop kim thép hoic céu
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thép c6 sai nhip dao dong tir 35,00-50,00 m ma ddm PSC chit I théng thudong khong
thé thay thé duge. Do d6, ddm PSC chit I cai tién gop phin quan trong dé 1am giam

chi tiéu ngén sach quoc gia.

Tuy nhién, xét vé& hiéu qua kinh té, ddm PSC chir I ci tién kém hon nhiéu so
v6i dim PSC chit I théng thudng. Vi, chi phi san xuét va lip dit ddm PSC chit I cai
tién cao hon so v6i ddm PSC chir I thong thuong. Mic du c6 kha ndng ung dung
cao trong d6 chidu cao ciia cAu khéng bi gidi han, nhung ddm PSC chit I cai tién
khong thé thay thé dAm PSC chit I thong thudng bdi vi sé lwong dim PSC chit I cai

tién dugc bb tri trong mbi nhip giéng nhuw ddm PSC chir I théng thuong.

Cu thé hon, béi vi su gi6i han vé strc bén mit ct ngang cua dam PSC chit 1,
nén mdi nhip c6 khoang cach dao dong tir 2,40-2,8 m duogc bd tri tam dim dbi véi
dudng bén 1an xe dién hinh, va bdn ddm d6i v6i duong hai lan xe dién hinh. Do d6,
kho c6 thé nang cao déng ké hiéu qua kinh té, vi dAm PSC chit I cai tién ngoai diic
diém c6 nhip dai hon thi cic dic diém khéac twong tu nhu ddm PSC chit I thong
thuong, cu thé 1a vi s§ luong dim dwogc bd tri trén mbi nhip giéng nhw dim PSC

chit I thong thuong.

Do vay, viéc phat trién ddm PSC chit I cho cdu dudng bd voi mit cit ngang
duge tdi wu hoa c6 thé 1am giam sb lvong ddm cin thiét trén mdi nhip va dap tng
yéu cdu ca vé hiéu qua kinh t& ciia ddm PSC chir I thong thudng va kha ning Gng

dung ctia dam PSC chit I cdi tién véi yéu cau chi€u cao thap va sai nhip dai.

Hon nita, gidng nhu ciu dudng bd, ddm PSC chit I cho ciu duong sit cling
c¢6 nhitg han ché trén. D6i voi ddm PSC chir I thong thudng cho cau duong sit,
chiéu rong bl cia go& dudi 1a 0,68 m, chiéu rong b2 cua go trén 1a 1,00 m, sai nhip £
dao ddng tir 20,00-25,00 m, va chiéu cao h ctia ddm dao déng tir 1,85-2,35 m. Chiéu
rong bl clia g& dudi twong dbi nho, va ti 1& chiéu rong b2 ciia gdr trén vé6i chidu rong
bl cua go dudi 1a 1,47, 1a ti 1¢ twong dbi cao. Tuy nhién, chidu réng b2 clia go trén
turong dbi nho, va chiéu cao h rt 16n khi ti 18 chidu cao h so véi sai nhip £ cta ddm

PSC chit I dao dong tir 1/11 dén 1/10. Ngoai ra, pham vi c6 thé cua sai nhip € cla



20996

dam PSC chit I dao dong tir 20,00-25,00 m, 1a kha hep. Céan ctr vao khoang cach bd
tri tir 1,80-2,00 m, nim dam duoc bd tri trén mdi nhip dbi voi duodng doi trén duong

st thong thuong, va ba dim dugc b tri trén mdi nhip d6i v6i duong don.

Do vay, ddi v6i dAm PSC chit I cai tién cho ciu duodng sét, chiéu rong bl cla
g& du6i dao dong tir 0,90-1,00 m, chiéu rong b2 ctia g&r trén dao dong tir 1,10-1,79
m, sai nhip £ dao dong tir 20,00-35,00 m va chiéu cao h dao dong tir 1,40-3,00 m.
Nhu vay, chidu rong b2 va bl cia gir trén va gd dudi twong dbi 16n. Ti 18 chidu rong
b2 clia gd trén so vé6i chidu rong bl cia go dudi dao dong tir 1,10 dén 1,79. Tuc 1a
gd trén twong ddi 16n. Ti 18 chiéu cao h so véi sai nhip € cia ddm PSC chir I dao
dong tir 1/14 dén 1/13. Tuc 14, vé tdng thé, chidu cao h kha thip. Pham vi c6 thé cua
sdi nhip £ cua dam PSC chit I tuong d6i 16n, dao dong tir 20,00-35,00 m. Do do,
nho 1¢i thé ctia chidu cao thdp va sai nhip dai, nén ddm PSC chit I cai tién c6 thé
dwogc str dung trong linh viee ma ddm PSC chit I théng thuong khong sir dung dugc.
Qua d6, ddm PSC chir I cai tién c6 thé thay thé cho ddm hop kim thép hodc ddm
thép, tir 46 1am gidm chi phi xdy dung. Tuy nhién, xét vé sé luong dim duoc bd tri
trén mdi nhip, thi ddm PSC chir I cai tién ciing gidng nhu didm PSC chit I théng
thudng, trong d6, cin clr vao khoang cach tir 1,80-2,00 m, nim dim dugc bb tri trén
mdi nhip cla dudng sit d6i, va ba dam duge b tri trén mdi nhip cia dwdng st don.
Do d6, khé c6 thé nang cao dang k& hiéu qua kinh t& vi ddm PSC chir I cai tién
ngoai dic diém c6 nhip dai hon thi cac dic diém khac tuong ty nhu ddm PSC chit I
thong thudng, cu thé 12 vi s6 luong dam duge bd tri trén mbi nhip gidng nhu ddm

PSC chit I thong thuong.

Cu thé hon, bdi vi su gi6i han vé sitc bén mat cét ngang ctia dim PSC chit [,
nén khoang cach gitta cac ddm PSC chit I cho mdi nhip dao dong tir 1,80-2,00 m.
Do vay, ké ca ddm PSC chit I théng thuong va ddm PSC chir I cai tién déu khong

thé ning cao hidu qua kinh té.

Vi viy, doi v61 cau duong sat, dam PSC chit I véi mét cét ngang duge t81 wu

hoéa c¢6 thé 1am giam sb lwong ddm can thiét trén mdi nhip va chi phi xdy dung so
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v6i ddm PSC chit I théng thudng, va dap mg yéu cau cac didu kién khac nhau v&

chidu cao thip va nhip dai.

S6 dim dwge bd tri trén mbi nhip phu thude vao khoang cach gitta cac ddm
PSC chit I duoc cb dinh trong ca hai truong hop dam PSC chit I thong thudng va
dam PSC chit I cai tién. Vi vay, hiéu qua kinh té do viéc sir dung ddm PSC chit I cai
tién c6 thé dugc ude tinh khi giam chi phi xay dung két cAu dudi cia ciu nhd ting

sai nhip, do d6 lam gidm toan b chi phi xay dung.

Nhur vay, mic dit ddm PSC chit I duge cai tién dé nang cao hiéu qua kinh t,
nhung khé c6 thé mong doi su gia ting hiéu qua kinh t& & dam PSC chit I cai tién

1én dén 23% hoc hon so v6i ddm PSC chit I théng thuong.
Ban chit ki thuit ciia sang ché

Theo d6, sang ché nhan thic rd nhitng han ché cia ki thuét hién c6, va muc
tidu ctia sang ché 1a d& xuit dm PSC chir I v6i mit cit ngang duoc tdi wu hoa dé
lam ting hiéu qua kinh té bang cach giam s lwong dam PSC chit I dwogc bb tri trén

mdi nhip khoang 20-30%, va phwong phap thiét ké dim PSC chit I.

Pé thuc hién muc tiéu trén, theo mdt khia canh, sang ché dé xuit ddm PSC
(bé tong dy tmg luc) chit I v6i mit cit ngang dwgc tdi wu hoa cho ciu dudmg bo,
bao gdm: g& dudi ¢b cac théng s hinh hoc gém chidu rong dao dong tir 0,8-1,2 m,
do day dao dong tir 0,18-0,20 m va do day suon dao dong tir 0,22-0,25 m; va go
trén duge ciu hinh nhu sau: d6 day ciia go trén & phdn dam kéo dai tr gitta (theo
chiéu doc) ddm vé phia hai diu dim dén diém cach gitra dAm mot khoang 1/4 sai

nhip L 16n hon d6 day ctia go trén & phan dim kéo dai tir hai d4u cua didm dén diém

cach gifta ddm mot khoang biang 1/4L, trong d6 khi 2 =% la gia tri binh phuong

ban kinh quay (r), trong d6 r = \/_g , va lién quan dén mé-men th cdp thanh phin

trén don vi dién tich tirc 1a 49 cling trén don vi dién tich, ban kinh quay (r) l1a tham

bién cu thé dang hinh hoc mit cit ngang cta dim phu thudc vao su thay ddi chiéu

-6-



20996

rong va d6 day cla g trén va chiéu cao ciia dim, trong pham vi sai nhip tir 26-60
m; mit cit ngang ctia dim 13 mat cét ngang dugc tdi wu hoa, trong d6 gia tri do
cing trén don vi dién tich 1a 95% hodc hon gié tri t8i da duoc tinh toan theo su thay

doi cua go trén.

Theo khia canh khac, sang ché dé xuit ddm PSC chit I v6i mat cét ngang
dugc tdi uu hoa cho ciu dudng sit, bao gdm: gor dudi c6 cac théng sd hinh hoc gdm
chiéu rong dao dong tir 0,8-1,2 m, dd day dao dong tir 0,18-0,20 m va dd day suon
dao dong tir 0,22-0,25 m; va go trén dugc cdu hinh nhu sau: do day cua go trén &
phan ddm kéo dai tir gitta (theo chidu doc) dim v& phia hai ddu dim dén diém cach
gifta dAm mot khoang 1/4 sai nhip L 16n hon d day ciia gor trén & phan ddm kéo dai

tir hai diu ctia dAm dén diém cich gitta ddm mét khoang bing 1/4L, trong d6 khi
r’ = % la gié tri binh phuong ban kinh quay (r), trong d6 r = \/g , va lién quan dén

mo-men thir cép thanh phan trén don vi dién tich tirc 1a d6 cung trén don vi dién
tich, ban kinh quay (r) 1a tham bién cu thé dang hinh hoc mit cit ngang ctia ddm
phu thudc vao su thay ddi chiéu rong va do day clia go trén va chiéu cao ciia dam,
trong pham vi sdi nhip tir 25-40 m; m3t cit ngang ctia dam 13 mit cit ngang dugc
t8i wu hoa, trong 46 gid tri 4o ciing trén don vi di¢n tich 1 95% hodc hon gia tri tdi
da duoc tinh toan theo su thay dbi ctia gor trén, va ti 18 sau-dai caa dim dao dong tur
1/12 dén 1/11.

Theo tinh toan, gi tri tdi wu héa ctia ing luc duoce ap dung gy ra boi luc
thanh phan ddi véi bude xdy dyng tuong tmg dwoc ap dung cho dim PSC chit I,
phin giita cta nhip dam 14 vi tri tvong Gng voi 1/2 sai nhip L ¢6 thé c6 mit cit
ngang ma tmg luc tc dung 1én day dim gén bang tmg lyc nén tbi da cho phép trong
nhém budc xdy dung thtr nhit bao gdm gia cong thanh gia cb, lap réap, lap khuén,
diic bé tong va dong ran, va dua vio luc cang trong bai dic bé tong, mit cit ngang

théa mén phuong trinh sau:

(fc )ijtz,ddy s -f;:i
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()

1/2,ady tmg lyc dugc 4p dung ctia bé tong d4y & phan giita ciia nhip

dim (vi tri twong tmg vé6i 1/2 séi nhip L) trong nhém budc xay dung thir nhét
Jo P Ja . sigc bén bé tong non

B . hé s 1am giam (0,8) strc bén tiéu chudn thiét ké bé tong duge dong rin

sau 28 ngay

f. : strc bén tiéu chudn thiét ké bé tong dugc déng ran sau 28 ngay

% . hé s6 lam giam strc bén bé tong non

nhém buédc xay dung thtr hai gdm tai dam 1€n xe van chuyén, van chuyén

dam, dit dam va két noi dam,

nhom bude xdy dung thit ba gdm lép rap thanh gia cd va dic bé tong va doéng

ran,

nhém bude xay dung thir tr gdm dua vao luc cing bd sung,

nhém buée xay dung thit nim gdm ép tai trong chét bo sung (gin hang rao
bao v€, Op lat, lap dit duong sat, v.v...), hoan thién két cau cau, va ap tai trong cua
Xe,

ddi v6i dinh cta dam, ung luc 4p dung dugce tich lily cudi ciing ctia dam tir

nhém budc xay dung thtr nhit dén nhém bude xdy dung thir ndm thoa man phuong

trinh sau:

(fc )f/s;,cho'p < a, '(0‘3 fck)
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(f Sst
¢ /1/2,chép

ctia nhip dim (vi trf twong tng vé6i 1/2 sai nhip L) tir nhém buéc xdy dung thir nhét

: g lyc 4p dung dugc tich lily ctia bé tong dinh & phén gitta
dén nhom bude xay dung thir nam.

@,: hé s6 (0,88 dén 0,90) dé xac dinh pham vi 4p mg luc tc dong thuc

a;: hé s6 1am giam sirc bén cudi cliing ciia phin nén bé tong,

d6i voi day dam, vng luc 4p dung dugc tich lity ctia dAm tir nhém bude xay

dung thtr nhit dén nhom x4y dyung thir ndm théa man phuong trinh sau:
5st )
(fc )1/2,ddy 2 (0‘4 S ok hodic 0

S5 st
(fc )1/ 2,day : ung luc 4p dung dugc tich lily ctia bé tong day & phin giita

ctia nhip ddm (vi tri trong tmg v6i 1/2 sai nhip L) tir nhém bude xdy dung thtr nhét

dén nhom bude x4y dung thir ndm

o, : hé sO lam gidm strc bén cudi cung ctia phan kéo bé tong, va
tai vi tri trén dam twong Umg vé&i 1/4 sai nhip L, ung luc dugc ap dung cua

d4y dam trong bude xay dung thir nhit thoa man phuong trinh sau:

(fc )ijit,ddy <o fy

Sst
(fc 1/4,day - Ung lyc dugc ap dung cia day dam tai vi tri twong Gmg véi 1/4

sai nhip L ciia ddm trong nhém budc xay dung thir nhat.

Hon nita, khoi chédn con ldn ngugc c6 chirc ning nhu dam ngang c¢6 thé duge
dic nguyén khoi trén tirg mat bén doi dién nhau & phan duéi cia hai dau doi dién

nhau ctia dAm PSC chit I.
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Ngoai ra, thong s ki thuat mit cit ngang ctia ddm PSC chit I theo chiéu doc
cau dudong bd ¢ thé dwgc 1am rd trong bang sau [bang thong sd ki thuat mat cit

ngang].

Thong sb ki thust mit cit ngang cia ddm PSC chit I cho ciu dudng bd (don

vi: m)
Sai nhip Chiéu réng | Chiéu rong Ch‘iéu cao D¢ day ctua go dudi
@) cua go cia gotrén | dam(h) | Do day go | PO day suon
dudi (bl) (b2) (cl) (c2)
27-30 0,8-1,2 ,3-1,7 1,2-14 |0,18-0,20 |{0,22-0,25

trén 30 - 35 0,8-1,2 1,3-1,7 ,5-1,7 |0,18-0,20 |0,22-0,25

trén35-40 |0,8-1,2 1,4-1,9 1,8-2,0 |0,18-0,20 |{0,22-0,25

trén 40 - 45 0,8-1,2 1,4-1,9 2,1-23 |0,18-0,20 |0,22-0,25

trén45-50 [0,8-1,2 1,5-2,0 24-26 |0,18-0,20 |0,22-0,25

trén 50 - 55 0,8-1,2 1,5-2,0 2,8-3,0 |0,18-0,20 |0,22-0,25

trén 55-60 | 0,8-1,2 1,5-2,0 32-34 10,18-0,20 |0,22-0,25

Hon nira, thong sb ki thut mat cét ngang cua dam PSC chit I theo chidu dai
ciu duong sit co thé duoc chi rd trong bang sau [bang thong sb ki thut mit cit

ngang].

Thong sb ki thuat mat cit ngang ddm PSC chit I cho ciu duong sat (don vi:

m)
Sai nhip Chiéu Chiéu | Chiéu cao Do day go
(L) rong g6 | ronggd | dam(h) | Do day go | DO day sudn

dudi (bl) | trén (b2) (c) (©2)

20-25 08-1,2 | 1,7-2,0 | 2,1-2,3 | 0,18-0,20 0,22 - 0,25
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trén25-30 | 0,8-1,2 | 1,7-2,0 | 2,5-2,7 | 0,18-0,20 0,22 - 0,25

trén30-35 | 0,8-1,2 | 1,7-2,0 | 2,9-3,1 | 0,18-0,20 0,22 - 0,25

trén35-40 | 0,8-1,2 | 1,7-2,0 | 34-3,6 | 0,18-0,20 0,22 - 0,25

Theo khia canh khic, sing ché dé xuét phuong phép thiét ké dam bé tong du
tng luc (PSC) chit I véi mit cit ngang duoc tdi vu héa cho ciu dudong bd, phuong
phép nay dugc dic trung boi thiét ké ddm nhu sau: g& dudi co cac thong sé hinh
hoc ng)m chiéu rong dao dong tur 0,8-1,2 m, 6 day dao dong tir 0,18-0,20 m va do
day sudn dao dong tir 0,22 dén 0,25 m; g0 trén duogc cAu hinh sao cho do day cua
gd trén & phan dam kéo dai ti gitta (theo chiéu doc) dam v& phia hai diu ddm dén
diém céch giita dam mot khoang 1/4 sai nhip L 16n hon d6 day ctia g& trén & phin

dam kéo dai tir hai ddu ciia ddm dén diém cach gitta dAm mot khoang bang 1/4 L;
trong d6 khi r* =§ la gia tri binh phuong ban kinh quay (r), trong d6 » = \/g , va

lién quan dén mo-men thir cép thanh phan trén don vi dién tich tirc 1a d6 clng trén
don vi dién tich, ban kinh quay (r) 1a tham bién cu thé dang hinh hoc mit cét ngang
ctia ddm phu thudc vao su thay ddi chidu rong va d6 day cta go trén va chidu cao
ctia ddm, trong pham vi sai nhip tir 27-60 m, mit cit ngang cia dim 13 mat cét
ngang duoc t6i wu hoa, trong d6 gia tri do cting trén don vi dién tich 1a 95% hodc

hon gia tri tdi da dugc tinh toan theo su thay dbi cia go trén.

Theo khia canh khéc, sang ché dé xuét phuong phép thiét ké ddm PSC chir I
v6i mit cit ngang duogc t6i wu héa cho clu dudng sét, phuong phap duoc diic trung
béi thiét ké dAm nhu sau: go dudi cé cc thong sb hinh hoc gdm chiéu rong dao
dong tr 0,8-1,2 m, do day dao dong tir 0,18-0,20 m va DY day suon dao dong tir
0,22-0,25 m; va g& trén dugc cu hinh sao cho d6 day cua gor trén & phén ddm kéo
dai tir gitta (theo chiéu doc) ddm vé phia hai diu dim dén diém céch gitta dim mot
khodng 1/4 sai nhip L 16n hon d6 day ctia g trén & phan dim kéo dai tir hai ddu cta

dim dén diém céach gitta ddm mot khoang bing 1/4L; va khi 72 :% 1a gié tri binh
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phuong ban kinh quay (r), trong d6 r =\/§, va lién quan dén mo-men thir cip

thanh phén trén don vi dién tich tirc 12 d6 cimg trén don vi dién tich, ban kinh quay
(r) 1a tham bién cu thé dang hinh hoc mit cit ngang cia ddm phu thudc vao su thay
d6i chiéu rong va d6 day ciia gor trén va chiéu cao ciia dim, trong pham vi sai nhip
tir 25-40 m, mit cit ngang ctia dim 14 miat cit ngang dugc t6i wu hoéa, trong do6 gia
tri 0 cung trén don vi dién tich 1a 95% hodc hon gié tri t6i da dugc tinh toan theo

su thay ddi ctia go trén, va ti 1& sau-dai cia ddm dao dong tir 1/12 dén 1/11.

Theo tinh toan, gia tri t6i wu hoa cta tmg luc duoc ap dung giy ra boi luc
thanh phan ddi véi budc xdy dung twong Gmg duge ap dung cho ddm PSC chir I,
phén gifta ciia nhip dim 13 vi tri twong wng véi 1/2 sai nhip L ¢6 thé c6 mit cit
ngang ma ung luc tac dung 1én ddy dam gin bang ng luc nén tbi da cho phép trong
nhém budc xay dung thir nhat bao gdm gia cong thanh gia cb, lap rap, 1ap khuon,
dac bé tong va déng rin, va dua vao luc cing trong bai dic bé tong, mit cét ngang

théa mén phuong trinh sau:

(fc )ij;,,ddy <o f,

(]FC )lst

1/2.ddy ing luc duge &p dung clia bé tong ddy & phéan gifra clia nhip

dim (vi tri twong g véi 1/2 sai nhip L) trong nhém buée xiy dung thir nhét
Ja: P Sa : sigc bén be tong non

b . hé sb 1am giam (0,8) sirc bén tiéu chudn thiét ké bé tong dwoc dong rin

sau 28 ngay

Jo @ ste bén tiéu chuan thiet ke bé tong dugce dong ran sau 28 ngay
@ . hé s6 1am giam stc bén bé tong non
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nhom budc x4y dung thit hai gom tai dim 1én xe véan chuyén, van chuyén

dam, dat dam va két n6i dam,

nhém budce xay dung thir ba gdm ldp rap thanh gia c6 va duc bé tdng va dong

ran,

nhom bude xay dung thir tu gom dua vao lyc cang bd sung,

nhom budc x&y dung thir nam gom 4p tai trong chét bo sung (gan hang rao
bao v&, dp lat, lip dat duong sit, v.v...), hoan thién két ciu ciu, va ap tai trong cla
Xe,

d6i v6i dinh ctia ddm, ng luc ap dung duoc tich liy cudi cung cia ddm tir

nhém buée xay dung thir nhit dén nhom bude xay dung thir ndm théa man phuwong

trinh sau:

(fc )lsjé,chép sq, '(0‘3 fck)

(f )sz
c N/2,chép

ctia nhip dim (vi tri twong @ng vé6i 1/2 sai nhip L) tir nhém bude xdy dung th nhét

: tmg luc 4p dung duogc tich lity ctia bé tong dinh & phin gitta
dén nhém bude xay dung thir nam.

@, hé s6 (0,88 dén 0,90) dé xac dinh pham vi 4p tmg luc téc dong thuc

a: hé sb 1am giam stc bén cudi cling ctia phin nén bé tong,

d6i voi day dam, Gng luc ép dung dugc tich liiy ctia dAm tir nhom bude xay

dung thit nhit dén nhom x4y dyung thir nim théa man phuong trinh sau:

(fc )f ;;,ddy = (a4 ' fck) hogc 0
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S st
(f; )I/Z,ddy : tng lwe dp dung dugce tich lfly ctia bé tong day & phan gifta

ctia nhip ddm (vi tri trong @mg vé6i 1/2 sai nhip L) tir nhém bude xay dung thir nhét

deén nhém budce xay dung thir ndm

o, h¢ s6 lam gidm strc bén cudi cung clia phan kéo bé tong, va
tai vi tri trén dam tuwong Ung voi 1/4 sai nhip L, ing lyc dugce 4p dung cia

day dam trong bude xdy dung thir nhét thoa man phuong trinh sau:

(f )ij; aiy S S

1st
(f )1/4 ,day : ing luc duogc dp dung cua day dim tai vi tri trong Ung voi 1/4

sai nhip L ctia ddm trong nhom bude xay dung thir nhit.

Hon nita, khoi chdn con ldn ngwgc c6 chirc ndng nhu dam ngang c6 thé duoc
dtic nguyén khéi trén timg mit bén déi dién nhau & phin duéi cua hai diu déi dién

nhau ctia dam PSC chit I.

Dam PSC chit I véi mit cit ngang duge t6i vu hoéa cho cu duong sit, cau
dudng bd theo sang ché va phuong phép thiét ké ddm PSC chit I c6 hidu qua nhu

sau.

Thir nhét, d6i v6i cdu dudng b, khoang céach bb tri gitta cac ddm PSC chit I
tir 2,40-2,80 m c6 thé duge tang lén dén muc tdi da 3,80 m b::ing céach tbi wu hoa
mit cdt ngang cia dam PSC chit I. Do d6, s6 dim tuong tmg duoc b tri theo chidu

ngang cua ciu c6 thé dugce gidm xudng, tir d6 lam tang hi€u qua kinh té.
Cu th€, doi v6i duong bon lan xe dién hinh, s6 dam c6 thé dugc giam tir tdm

trong ki thuat thong thuong xudng con sau. Déi voi duong hai 1an xe, s6 ddm c6 thé

dugc gidm tir bon xudng ba.
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Tht hai, dbi v6i ciu dudng sét, khoang cach bd tri ddm PSC chit I theo chiéu
ngang tir 1,80-2,00 m d6i v6i ddm PSC chit I thong thudng hodc ddm PSC chit I cai
tién c6 thé dugc tang 1én dén muc t6i da 3,80 m. Do d6, sb dim tuong img dwoc bd

tri theo chiéu ngang cta cdu c6 thé duoc lam giam, tir 46 1am ting hiéu qua kinh té.
Cu thé, d6i vdi clu dudng sdt don, s6 dim c6 thé dugc giam tir ba trong ki
thuat thong thudng xubng con hai. Dbi v6i cau duong sit doi, sb dam ciing c6 thé

dugc gidm tir ndm xudng bon.

Thi ba, so v6i ddm PSC chir I thong thudng, ddm theo sang ché co chiéu
rong g& trén dugc 1am ting do tdi vu hda mit cit ngang ctia dam PSC chir I. Vi didu
nay, khéi chin con lan nguoc ¢6 chic nang nhu dAm ngang cho ddm dwoc tao thanh
lién khéi véi dam, tir d6 nang cao tinh 4n dinh cho dam khai bi lan, va tao thuén loi
cho xdy dung ddm ngang, sau khi ddm PSC chit I dwoc xdy dung. Do d6, hiéu qua
kinh té c6 thé dugc tdi wu héa khong chi béi viée ning cao hiéu qué kinh té ma con

lam giam chi phi xdy dung xuét phat tir sy gia ting hiéu qua cong viéc.
M5 ta viin tit cAc hinh vé

Fig.1 12 hinh phdi canh minh hoa dim PSC chit I c¢6 mat cét ngang duogc toi

uu hoa theo sang ché;
Fig.2 1a mit cit doc minh hoa dAm PSC chit I theo sang ché;
Fig.3 1a mit cit theo duong A-A cua Fig.2;
Fig.4 1a mit cét theo duong B-B cua Fig.2;
Fig.5 12 mit cat theo duong C-C cia Fig.2;

Fig.6 12 mit cit theo dwong D-D cua Fig.2;
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Fig.7 1a d thi minh hoa su thay dbi chiéu cao cia dim PSC chit I véi mit cét
ngang dugc t6i ru hoa va chidu rong cta go trén theo sang ché dua trén sai nhip dao

dong tir 27-30 m;

Fig.8 1a d thi minh hoa su thay ddi chiéu cao cua ddm PSC chir I véi mit cét
ngang dugc t6i ru hoa va chiéu rong clia go trén theo sang ché dua trén sai nhip dao

dong tir 30-35 m;

Fig.91a d thi minh hoa su thay dbi chiéu cao cua ddm PSC chit I véi mit cit
ngang dugc t6i wu hoa va chiéu rong ciia go trén theo sang ché dua trén sai nhip dao

dong tir 35-40 m;

Fig.10 14 d6 thi minh hoa sy thay ddi chiéu cao cia didm PSC chit I véi mit
cét ngang duoc tdi wu hoa va chiéu rong ctia go trén theo sang ché dua trén sai nhip

dao dong tur 40-45 m;

Fig.11 13 dd thi minh hoa su thay ddi chiéu cao ctia ddm PSC chit I v&i mit
cit ngang dugc tdi wu hoa va chiéu rong ciia g0 trén theo sang ché dya trén sai nhip

dao dong tir 45-50 m;

Fig.12 13 db thi minh hoa su thay déi chiéu cao ctia ddm PSC chit I véi mit
cit ngang duoc t&i wu hoa va chidu rong clia gor trén theo sang ché dya trén sai nhip

dao dong tir 50-55 m;

Fig.13 14 d6 thi minh hoa sy thay ddi chidu cao ctia ddm PSC chit I v6i mit
cat ngang duogc t6i vu hoa va chiéu rong cua go trén theo sang ché dua trén sai nhip

dao dong tir 55-60 m;
Fig.14 14 d0 thi minh hoa sy thay d6i chiéu cao ciia ddm PSC chit I v6i mit

cdt ngang dugc toi vu hda va chiéu rong ciia go trén theo sang ché dua trén sai nhip

dao dong tir 35-40 m;
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Fig.15 12 dd thi minh hoa sy thay ddi chidu cao ctia dim PSC chit I véi mit
cit ngang dugc t6i wu héa va chiéu rdng clia g& trén theo sang ché dwa trén sai nhip
dao dong tir 30-35 m;

Fig.16 1a @6 thi minh hoa su thay dbi chidu cao ctia ddm PSC chit I v6i mat
cit ngang dugc tdi uu hoa va chiéu rong ciia go trén theo sang ché dua trén sai nhip
dao dong tir 25-30 m;

Fig.17 1a d6 thi minh hoa sy thay ddi chiéu cao ctia dAm PSC chit I v6i mit
cit ngang dugc tdi wru héa va chidu réng cia gor trén theo sang ché dya trén sai nhip

dao dong tu 20-25 m;

Fig.18 1a d6 thi minh hoa ti 16 m6-men ctia ddm PSC chit I v6i mit cit ngang

dugc tdi uvu hoa theo sang ché.
Céc s tham chiéu va ki hiéu twong tmg trén hinh:
b1: chiéu rong g& dudi
b2: chidu rong g trén
B: khéi chin con lin nguoc
cl: d6 day go dudi
c2: d6 day suon go dudi
d1: phan ting d6 day & mat du6i cia g0 trén
G: dam PSC chit I
h: chiéu cao

£: sai nhip
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Mo ta chi tiét sang ché
Sau day, sang ché s& dwgc mé ta chi tiét cing véi cac hinh kém theo.

Fig.1 1 hinh phdi canh ddm PSC chit I ¢6 mat cét ngang dugc tdi wu hoa
theo sang ché. Fig.2 1a mat cit doc minh hoa ddm PSC chit I theo sang ché. Fig.3 la
mit cit theo dudng A-A cia Fig.2. Fig.4 1a mat cit theo duong B-B cua Fig.2. Fig.5
14 mit cit theo duong C-C cia Fig.2. Fig.6 1a mit cit theo dudong D-D cia Fig.2.

Sau day, ddm PSC chit I c6 mit cit ngang dwoc tdi uvu hoa cho ciu dudmg bd
hodc ciu dudng sit theo sang ché va phuong phap thiét ké ddm PSC chir I s& duoc
giai thich chi tiét.

Pbi voi cau sir dung dim bé tong du Gng lwc chit I (ddm PSC chit I), tng luc
duoc 4p dung theo luc thanh phin tac dung cta dau trén (dinh) cta g&r trén va dau
dudi (day) cta g dudi trén phan cu thé cia mo-men dién tich duwong & phan giita

ctia nhip dugc dién giai nhu sau:

[Phuong trinh 1-1a]

(f)=££+g.e'y Dlself+MD1slab 13 e2 MD22n¢D+A4L,ve
T4

0 day, dwa vao dudng trung hoa (N.A. - neutral axis), phia go trén dugc ki

hiéu bang ddu (+), phia go dudi duoc ki hiéu bang ddu (-), nén 1a (+), va kéo 1a (-).

D&i véi cac chi s6, 1 biéu thi mat cit ngang trude khi cdu thanh ban, va 2 bidu thi
mit cat ngang sau khi cdu thanh ban. P biéu thi lyc du tmg lue. Mp, ;- bidu thi
luc thanh phﬁn (md-men) co ngué)n géc tir tai trong ty than. M D1, slab biéu thi luc
thanh phin (md-men) cd ngudn gbc tir trong luong cla tdm vat lisu. M D2,2nd.D

biéu thi luc thanh phan c6 ngudn gbe tir phu tai chét géy ra bdi hang rao bao vé, vat
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ligu bp lat, v.v... M, bidu thi luc thanh phan (mo6-men) gy ra boi trong luong
clia xe cd. Ki t ‘A’ biéu thi dién tich mat cit ngang cia dAm. Ki hiéu ‘I’ biéu thi
md-men thir cip thanh phin cta mit cit ngang dim. Ki hiéu ‘y’ biéu thi khoang
cich giita dudng trung hoa va dinh hodc day cia dim. Ki hiéu ‘e’ biéu thi khoang
cach gifta duong trung hoa ciia mit cit ngang ddm va cbt thép, noi theo cach khac,

biéu thi khoang cach 1&ch tam.

Xuét phat tir phwong trinh 1-1a, tng luc tic dung thanh phan truée khi cdu
thanh ban duoc biéu thi bdi phwong trinh 1-1b:

[Phuong trinh 1-1b]

Pl Pl € MDl self + M D1,slab
: _+ + b 9
(%) YR ylj I jZ

Trong d6, theo phuong trinh 1-1b, néu M, +Mp . =M, thi

phuong trinh 1-1c la:
[Phuong trinh 1-1c]

(fc)=(£‘—+P‘ = y1]+(MD1 Jyl

4, I, I,

Khi r? = % dugc 4p dung cho phuong trinh trén, thi phuong trinh 1-2a va

1
phuong trinh 1-2b la:
[Phuong trinh 1-2a]

1 P e +Mp seif T M pisias
—_— P + > ]
(fc) 1 [ ]1/A1 Vi

[Phuong trinh 1-2b]

(fc)z_l_ P1 +(P1 4 +MDLSe/f +MD1,slab Jy]

2
n
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Gia st rang khi mat cét ngang dién hinh 13 mit cit ngang hinh chit nhat ¢6

chidu rong b va chidu cao h, thi dién tich mat cit ngang 1a 4, =b-h, md-men thu

1 A A 1s b-h’ \ £ Ao , .2 .

cap thanh phan 1a 7, = va moi quan hé gilta chung dugc bi€u thi
L_bk 1
4, 12-b-h 12°

2
Do d6 4, = (%)Il hodc I, = (—%)AI

Khi ¢ = —g, v = ig {dua vao duong trung hoa, vi tri trén la (+), va vi tri

dudi 1a (-)} duoc ap dung cho sé hang trong ngoic thir nhit & phuong trinh 1-1c, thi

nhan dugc phuong trinh 1-3:

[Phuong trinh 1-3]

(fc)=(P‘ JRe yljzﬂgﬁ(_ﬁ)(ig): P, 3R

41,

Theo 6, dinh dim nhén duoc -%, va d4y ddm nhan +f‘;i. Khi ép dung
1 1

cho phuong trinh 1-1c, thi phuong trinh 1-4a va phuong trinh 1-4b s& nhén duoc:

[Phuong trinh 1-4a]

2P (M, 2P (M,
==Ly | Py =y ,
(f;: )chop A1 ( I] )y 1 A] ]1 Y chép

(Yengp - kKhoang céch gitta dudng trung hoa va dinh >0)

[Phuong trinh 1-4b]
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(Y asy - khodng cdch gifta duong trung hoa va day > 0, boi vi ki hiéu (-) dung

. X __.__MDl
trude s hang 7 Vaay)
1

Péi voi tmg luc tic dung gy ra boi luc thanh phan ciia mé-men dién tich
duong, trong trudong hop ung luc dinh ddm phia nén, thi tng luc tic dung cudi cling
nh6 hon phi hop hon véi mit cit ngang. Pbi voi ing suit ddy ddm phia kéo, thi

tmg lyc tac dung 16n hon (theo huéng (+)) phit hop hon véi mit cit ngang.

Theo phwong trinh 1-4a, véi mit cit ngang gidng nhau (4, = hang sb), khi

gia tri I, tang, thi [Aim ] Vensy g14m, do d0 gia tri (. )cho,p giam. Hon nita, véi diéu /,

1

gidng nhau (I, = hing s6), khi 4, gidm, thi gia tri [%) tang, do do (f,),,,, gidm

1

Do @9, gid tri r* = % 16n hon phit hop hon véi mit cit ngang.
1

Theo phuong trinh 1-4b, véi diéu kién mit cit giéng nhau (4, = hing sb),

khi gi4 tri , tang thi m 2l j Ya €idm, do d6 gid tri (f,),, tang. Hon nita, v6i diéu

1

kién I, nhu nhau (/, = hing s6), khi 4, giam thi gia tri (%J tang, do d6 (1),

4
1

tang.

Do @9, gia tri r* = —} 16n hon s& phi hgp hon v6i mit cit ngang.
1
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Tém lai, c6 thé hiéu rang tmg lyc dinh dim 16n hon, tmg luc ddy dim hodc

A n s 1AL s X 1s I, ., ~ e me L
do cing trén don vi dién tich, cu thé 1a »* = =L 16n hon, s& phu hop hon véi mat cat
1

ngang.

Ap dung 1i thuyét trén vao sang ché duogc trinh bay sau ddy dé tao thanh mat

cat ngang dugc toi uu hoa.

r? =% 1a gi4 tri binh phuong cia ban kinh quay (r), cu thé, »= \/——g dugc

goi mo-men thir cAp thanh phan trén don vi dién tich, néi cach khac 1a d6 cimg trén
don vi dién tich. Ban kinh quay (r) 12 bién dang hinh hoc cu thé ciia mit cit ngang
dim phu thudc vao sy thay ddi chidu rong va do day cta go trén ctia ddm va chidu
cao cta dim. Pdi véi clu dudng bo, trong pham vi sdi nhip tir 27-60 m, va dbi véi
cdu dudng sét, trong pham vi sai nhip tir 25-40 m, mit cit ngang c6 gia tri do cimg
trén don vi dién tich 1a 95% hodc cao hon gia tri t6i da duoc tinh toan theo su thay
dbi g0 trén dugce thiét 1ap theo mit cit ngang dugc t8i wu hoa. Hon nira, cac diéu
kién sau ddy thoa man céc tinh toan gia tri t6i wu ciia Gng luc tac dung gy ra boi
luc thanh phan twong mg vdi cic bude xay dung ap dung cho dim PSC chit I dé

lam cau.

Thir nhét, phan gitta ctia nhip dam, cu thé 14 vi tri twong Gmg véi 1/2 si nhip
L, c6 mit cit ngang dugc tao ra nhu vy dé ung luc tic dung 1én day dim gin bang
tng lwc nén cho phép t6i da trong nhém budc xdy dung thir nhit gdm gia cong
thanh gia c6, ldp rap, lip khuon, dic bé tong va déng rén, va dua vao luc cang trong

bai dic bé téng, mit cit ngang thoa mén phuong trinh sau:

(fc )ijzz,ddy <o f,

(L

V2.0 ing lye duge ap dung ciia bé tong day & phin giita cia nhip

dam (vi tri twong g v6i 1/2 sai nhip L) trong nhém budc xay dung thir nhét
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Ja B S : strc bén bé tong non

A : hé sb 1am giam (0,8) strc bén tiéu chuin thiét ké bé tong dugc dong rin

sau 28 ngay

£, : stzc bén tiéu chudn thiét ké bé tong duoc dong rin sau 28 ngay

@ . hé s6 1am giam strc bén bé tong non

(d6i vai tiéu chudn thiét ké cau duong bd (2010), 0,6/ d6i véi tiéu chudn thiét

ké cdu duong st (2011), 0,55)

Nhém buée xay dung thir hai gdm tai ddm 1én xe van chuyén, van chuyén
dim, dit dim va két ndi ddm. Nhom bude xay dyung thtr ba gdm lép rap thanh gia c¢b
va diic bé tong va dong ran. Nhém bude xay dung thir tu gdm dwa vao luc cang bd
sung. Nhom budc xay dung thir nim gdm &p tai trong chét bd sung (gin hang rao
bao vé, 6p 14t, lép dat duong sét, v.v.. .), hoan thién két chu clu, va ap tai trong cia
xe. D6i v6i dinh dam, vmg luc 4p dung dwoc tich liy cubi cing cia ddm tir nhém

buéc xay dung thir nhit dén nhom bude xay dung thir nam duoc dién giai nhu sau:
Sst
(fc )l/z,ddy sa, '(0‘3 fck)

( )SSt
.fc 1/2,day

ctia nhip ddm (vi tri twong tmg v6i 1/2 sai nhip L) tir nhém bude xdy dung thir nhit

: tmg luc ap dung duge tich lily ciia bé téng dinh & phén gifta
dén nhém bude xay dyng thir nam.

a,: hé sb (0,88 dén 0,90) dé xac dinh pham vi 4p Ung luc tac dong thuc

-23-



20996

;: hé sb 1am giam strc bén cudi cing cua phén nén bé tong (hé sb tinh toan
tmg luc cho phép, dbi véi tidu chudn thiét ké ciu duong bd (2010), 0,45/ dbi voi

tiéu chuan thiét ké cdu duong sit (2011), 0.40).

Péi véi day dam, tmg Iuc ap dung duge tich liiy ctiia ddm tir nhém bude xay

dung thir nh4t dén nhém xay dung thir nam dwoc dién giai nhu sau:
Sst ( )
(fc )l/z,ddy 2\ S hodc 0

S st
(fc )1/ 2,day : ung luc dp dung dugc tich 1y cia bé tong day & phén gitra

ctia nhip ddm (vi tri twong tng v&i 1/2 sai nhip L) tir nhom bude xay dung thi nhét

dén nhom budce xay dyng thit nam

@,: hé s6 1am giam strc bén cudi ciing ciia phin kéo bé tong (hé sb tinh toan
g luc cho phép, ddi voi tiéu chuén thiét ké cu duomg bd (2010), 0,25 / dbi véi
tiéu chudn thiét ké ciu duong sét (2011), 0).

Thir hai, tai vi tri trén didm tuong Gng v&i 1/4 sai nhip L, tng luc dwoc ap

dung cta day dim trong nhom budéc x4y dung thir nhit duoc dién giai nhu sau:

(fc )ijtél,ddy < - f,

Sst
(fc )1/ 4,day : ung luc dugce 4p dung ctia day dam tai vi tri twong Ung vai 1/4

sai nhip L ciia ddm trong nhom buéc x4y dung thir nhit.

Piép {mg céc diéu kién trén, ddm PSC chir I theo sang ché 1a dAm c6 miit cét

ngang duoc t6i vu héa.

Nhu duge md ta & trén, ing huc tac dung duge tinh bang luc thanh phén déi
v6i cac bude xdy dung twong tmg. Luc thanh phin dugc thay dbi phu thudc vao

hinh dang mit cit ngang dam, chidu dai dim, phuong phap phéan tich hinh dang
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hang don cia dam theo chiu doc cho cdu trong nhom budc x4y dung thir nhit,
nhém bude x4y dung thir hai va nhém bude xay dung thi ba, phin tich nhom buéce
xay dung thit tu va nhém buéce xdy dung thit nim bi anh hudng béi sb luong ddm
theo chidu ngang cuia ciu, v.v... Tir d6, hinh dang mat cét t6i vu cua dim va sb

lwong ddm dugc bé tri theo chidu ngang ciia cau dugc xac dinh.

Hon nita, trong qué trinh tao thanh mat cat duge téi wu héa cua dim thoa
mién cac didu kién trén theo chiéu doc ctia ddm, dwgc trinh bay 1a phuong phap lam
tang luc khang mit cit ngang tai vi tri phat sinh luc thanh phan téi da xung quanh
phin gitta dAm bang cach thay di d6 day ctia gd trén & phén tir gitra dim theo chiéu
doc dén hai diém d6i dién nhau twong tmg vé6i 1/4 sai nhip L, tirc 12 bang cach thay
ddi do day ciia go trén mot phan (1/2L) clia dAm thay vi ca phan tir dau thir nhét cia
dim dén diém cach dau thir nhit mot khoang 1/4 sai nhip L va phn tir ddu th hai
dén diém cach dau thir hai mot khoang 1/4 sai nhip L. Qua d6, mit cit ngang va mit

cat doc cua dam dé lam cau c6 thé dugc toi wu hoa.

Cu thé, doi v6i su thay doi do day cua go trén, go trén ¢ dau thir nhat va dau
thr hai cia dam méng hon phan gifta cia dam. No6i cach khéac, go trén & phan gira,
tirc 14 phan tir gitta ddm theo chiéu doc ctia ddm dén hai diém d6i dién nhau tuong

g v&i 1/4 sai nhip L ciia ddm, 12 twong dbi day.

Hai phuong phap duoc d& cip & trén duoc dé xudt nhu 13 cach x4c dinh mit
cit ngang duoc t6i uu héa ba chidu cia dim gdm mat cit ngang cta dim dugc x4c
dinh trén hai truc, truc khac theo chiéu doc ctia ddm, v.v... Hon nita d& dam bao d6
6n dinh va an toan két cdu trong subt qua trinh xay dung bao gdm san xuét, vin
chuyén va lap diat dim, dé tranh sy ¢6 lan xay ra trong qua trinh san xuét va ldp dat
dim do trong tAm cua dam bj di chuyén 1én trén boi vi g trén rdng, khdi chin con
lan nguoc B ¢ chire ning nhu d4m ngang nhd ra theo chidu ngang & hai ddu déi
dién ctia ddm G. Khéi chan con lin nguoc B 14 khéi da nang dugc gin voi dim
ngang duoc xdy dung gitta cic ddm theo chiéu doc sau khi dim dugc lap dit trén
md chu hoic tru ciu, do d6 ning cao d¢ an toan khi xay dung dam va d6 én dinh két

cau cda dam.
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Theo didm PSC chit I cho ciu dudng bo hodc cdu dudng sit voi mat cét
ngang dugc tdi wu héa dugc xdy dung nhu d& cip & trén va phuong phap thiét ké
dam PSC chit I theo sang ché, dAm PSC chit I c6 mit cit ngang va mit cit doc dugc
t6i wu héa. Ngoai ra, ddi voi cdu st dung ddm PSC chir I theo sang ché, s6 dam
twong tmg theo chiéu doc c6 thé duge giam thiéu, theo d6 cu c6 thé duoc xdy dung

t61 wu vé chi phi xay dung.

Trong khi d6, ddm PSC chit I v6i mit cit ngang dugc tdi vu hoa theo sang
ché, d6i véi dam PSC chir I cAu dudng b, sai nhip dao dong tir 27,00-60,00 m. Dbi
v6i ddm PSC chit I cAu, sai nhip dao dong tir 25,00-40,00 m. V& chi tiét ki thuét
dang hinh hoc cta g& dudi, chiéu rong clia g& dudi & hai diu d6i dién nhau ciia ddm
dao dong tir 0,80-1,2 m, va 49 day ctia chung dao ddng tir 0,18-0,2 m, va d6 day
suon go dudi dao dong tir 0,22-0,25 m.

Dit liéu sau day cho thay két qua phan tich sang ché dwoc xiy dung véi sai

nhip dugc chia nhé dé ap dung cho cau.

Doi v6i cau duong bg, sai nhip duge chia thanh bay loai. P6i véi cau dudng

sat, sai nhip duoc chia thanh bdn loai.

Trong phan tich cho mdi sai nhip, v& hinh dang mat cat ngang cta dim,
chiéu rong va do day clia gor trén va lwong thép duoc st dung c6 thé thay ddi dva
vao g& dudi c6 dang hinh hoc cu thé da dinh & trén. Khoang cach gitta cac dim theo
chiéu ngang cta cdu dugce dit lam gia trj t6i da dugc d& xuit trong sang ché, va

gibng nhu & cac phuong an thuc hién thiét ké va xdy dung cau.

@ nhu duge minh hoa trén Fig.7, dbi voi sai nhip dao dong tir 27-30 m, thi
dim PSC chit I ¢6 chidu cao dao dong tir 1,2-1,4 m v&i g trén ¢6 chidu rong dao

dong tir 1,3-1,7 m d4 dugc chon.

Db thi trén Fig.7 dugc v& dya trén sai nhip 30 m.
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Chiéu cao dim duoc thiét 1ap trong pham vi tir 1,2-1,7 m. G& dudi cia dim
duoc thiét 14p chidu rong 0,9 m va chidu cao 0,18 m. Chiéu rong cua go trén thay
d6i trong pham vi tir 1,0-2,5 m va d6 day cua gd trén thay ddi trong pham vi tir
0,05-0,5 m. V& lugng thép duoc sir dung, dbi v6i lugng thép ma luc kéo cdng ban
diu dugc 4p dung trong bai duc, bbn dng vo, trong mdi dng c6 5-23 day thép co

dudng kinh 15,2 mm, tie 14 5-23 T/éng vé duge cung cip trén dim.

Theo d6 thi, mdi dwdng mau xanh (dugc danh diu boi diém tam giac) 1a
dudng cong bao quanh cho thiy I/A tbi da hoic md-men thir cp thanh phén trén
don vi dién tich, n6i cach khéac, dd cliing trén don vi dién tich li€én quan dén nhip va
chidu cao dim tuong tmg. Cac diém mau den va dudong ndi cac diém mau den 1a cac
diém trén mit cit ngang cia ddm hodc dudng cong bao quanh ndi cac diém thoa
méan ca trudng hop trong d6 ung luc tic dong 1én dinh va day dam & budc cudi
cing, tic 13 tir nhom bude xdy dung thir nhat dén nhom bude xay dung thir nam,
nhé hon gi4 tri nhan dugc béi @, (=0,88-0,90) bang tng luc cho phép trén mdi canh
clia mit cit ngang duge thiét 14p theo tiéu chuén thiét k& va truong hop trong do6
tmg luc tac dong 1én day dim & phén giita ciia dAm va phin twong tmg voi 1/4 séi
nhip L ctia ddm nhé hon tng Iyc cho phép trén mdi canh ciia mat cit ngang theo

tiéu chudn thiét ké hoic tuong tu.

Tuy nhién, néu mit cét ngang ctia g& trén qua 16n, nhu trong bdn loai truomg
hop trén, ing luc tic dung co6 thé qua nho so véi g luc cho phép. Trudong hop nay

cling duoc thé hién duéi dang diém den trong 6 thi.

Do d6, nhu dwgc minh hoa trén dd thi cia Fig.7, cac diém ma tai d6 tit ca
cac diéu kién néu trén dugc tinh todn gé“m nhét voi ung luc cho phép duoc lya chon
va sau d6 dugc thé hién dudi dang duong bao (dwong bao mau d6) 16n hon diém
den. Mit cit ngang duoce xac dinh 13 miat cit ngang duge t6i vu hoa duge dé xuét

trong sang ché.

MOoi dudng cham cham thé hién céc phin két ndi duong ciia dam, c¢6 chiéu

cao khac nhau, ma dd day cla go trén giong nhau.
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Tham khao db thi trén Fig.7, trong trudng hop sai nhip 13 30 m va chiéu cao
dim 12 1,2 m lién quan dén diém den hodc dudng duge thé hién tai vi tri thip nhit
trong dd thi. Pbi vdi diém bao mau do, diém thu nhit 1a truong hop ma chidu rong
cla go trén 1a 1,2 m, d6 day cua go trén 13 0,20 m va luong thép 1a 14 T. Piém thu
hai 14 trudng hop ma chiéu rong go trén 13 1,5 m, do day go trén 12 0,15 m va lugng
thép 14 14 T. Piém thtt ba 13 trudng hop ma chidu réng gor trén 13 1,7 m, do day go
trén 14 0,10 m va luong thép 1a 14 T. Cac diém trén chi ra mit cit ngang t6i uu héa

cho sai nhip 30 m.

Mic du mit cit ngang duoc x4c dinh & trén dugc ap dung truc tiép, nhung
can thiét phai gi¢i han viéc ap dung trong pham vi dugc xac dinh trude. O day, sang

ché dugc gii han pham vi thiét ké bai phan béng mo trén dd th.

Cu thé, dbi voi sai nhip 30 m, mat cit ngang trong 46 chidu cao cta dim dao
dong tir 1,2-1,4 m va chiéu rong go trén dao dong tir 1,3-1,7 m duogc lya chon nhu

mit cit ngang dugc ap dung theo sang ché.

Céc phan tich va mo ta dd thi sao cho sai nhip twong g twong ty nhu phéan
tich va mo ta dd thi ¢ trén. Do do, phﬁn mo ta & trén s€ thay thé cho md ta cac d6 thi

sau day.

(2) nhu dwoe minh hoa trén Fig.8, ddi véi sai nhip tir trén 30 m dén 35 m, thi
dam PSC chit I v6i mit cit ngang dugce t6i uu héa trong d6 chiéu cao ddm dao dong

tir 1,5-1,7 m va chiéu rong go trén dao ddng tir 1,3-1,7 m da dugce chon.

(3) nhu dwoc minh hoa trén Fig.9, di véi sai nhip tir trén 35 m dén 40 m, thi
dim PSC chit I v6i mat cit ngang dugc tdi wu héa trong d6 go trén tir 1,8-2,0 m va

chiéu rong tu 1,4-1,9 m da dugc chon.
() nhu dugc minh hoa trén Fig.10, dbi véi sai nhip tir trén 40 m dén 45 m,

thi ddm PSC chir I v6i mat cit ngang duge t6i wu hoa trong d6 chidu cao dam tir

2,1-2,3 m va chiéu rong go trén tir 1,4-1,9 m d3 duogc chon.
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@ nhu dugc minh hoa trén Fig.11, dbi vai sai nhip tir trén 45 m dén 50 m,
thi ddm PSC chir I v6i mit cét ngang dugc t8i wu hoa trong d6 chiéu cao dim tir

2,4-2,6 m va chiéu rOng go trén tir 1,5-2,0 m da duogce chon.

(6) nhu dugc minh hoa trén Fig.12, d6i véi sai nhip tir trén 50 m dén 55 m,
thi ddm PSC chit I véi mat cét ngang dugc tdi wu héa trong d6 chidu cao dim tir

2,8-3,0 m va chiéu rong go trén tir 1,5-2,0 m d3 dugce chon.

(7) nhu dwoc minh hoa trén Fig.13, dbi voi sai nhip tir trén 55 m dén 60 m,
thi ddm PSC chir I v6i mit cét ngang duoc tdi wu hoa trong d6 chiéu cao dam tir

3,2-3,4 m va chidu rong go trén tir 1,5-2,0 m d3 dugce chon.

Dua trén cac dit liéu phén tich & trén, phuvong 4n mat cat ngang ciia phan

gitta dAm cho séi nhip twong tmg duge tom tit nhu sau.
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Thong s6 ki thuat clia mit cit ngang duge t6i ru héa cta ddm PSC chir I cho

ciu dudng bd (don vi: m)
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.. .. |Chiéurong|Chiéu rong| Chiéu cao Db day ciia go dudi

Sai nhip N N 3 PUETER ~x :

@) g0 dudi g0 trén dam b6 day go | Do day suon
(b1) (b2) (h) (cl) (c2)

27 -30 08-12 | 13-1,7 { 1,2-1,4 | 0,18-0,20 0,22 - 0,25
trén30-35 | 0,8-1,2 | 1,3-1,7 | 1,5-1,7 | 0,18-0,20 0,22 - 0,25
trén35-40 | 0,8-1,2 | 1,4-19 | 1,8-2,0 | 0,18-0,20 0,22 - 0,25
trén40-45 | 0,8-12 | 14-19 | 2,1-23 | 0,18-0,20 0,22 - 0,25
trén45-50 | 0,8-1,2 | 1,5-2,0 | 24-2,6 | 0,18-0,20 0,22 - 0,25
trén 50-55 | 0,8-12 | 1,5-2,0 | 2,8-3,0 | 0,18-0,20 0,22 - 0,25
trén 55-60 | 0,8-1,2 | 1,5-2,0 | 3,2-3.4 | 0,18-0,20 0,22 - 0,25

Trong khi d6, d6i véi ddm PSC chit I v6i mit cét ngang duoc tdi wu hoa cho
cau dudng sit theo sang ché, sai nhip dao dong tir 20,0-40,0 m. Dbi véi thong sb ki
thuat dang hinh hoc ctia go dudi, chiéu rong cia go dudi khac so vai hai dau cua
dam dao dong trong pham vi 0,8-1,2 m, 6 day cua go dudi tir 0,18-0,20 m, va do
day suon go dudi tir 0,22-0,25 m.

Theo phan tich ddm PSC chit I d 4p dung cho cAu duong sit, sai nhip dugc
phan thanh bn mc theo cach twong tu véi phan tich ddm PSC chit I cho sai nhip

tuong Ung.

Trong phén tich cho mdi sai nhip, vé hinh dang mit cit ngang ciia dim,

chidu rong va do day cta go trén va luong thép duogc sit dung c6 thé thay dbi dya
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vao g dudi c6 dang hinh hoc cu thé d4 dinh & trén. Khoang cach gitta cac dim theo
chiéu ngang cta cau dugc dit lam gia tri tdi da dwoc d& xuét trong sang ché, va

gidng nhu & cac phuong an thuc hién thiét ké va xay dung cau.

@ nhu dugec minh hoa trén Fig.14, dbi voi sai nhip dao dong tir trén 35-40
m, thi ddm PSC chit I cho ciu dudng st co chiéu cao dao dong tir 3,4-3,6 m v6i g&
trén c6 chiéu rong dao dong tir 1,7-2,0 m da dugc chon. Nhu dugc minh hoa trén
Fig.14, mit cit ngang duogc t51 vu hoa theo phén tich tinh dugc chi rd khi chiéu cao

dim 14 3,2 hodc 3,3 m va chiéu rong go trén dao dong tir 1,7-2,0 m.

Tuy nhién, do dic diém ciia cAu dudng sit, ti 18 tai chuyén dong, cu thé 1a tai
ctia phuong tién giao thong (tai cia tau), so v6i toan bd tai ap Ién cau 1a khoang
40%. Tai chuyén dong lién tuc tac dong 1én cau. Do d6, phan tich cic dic tinh cia
tai chuyén dong, noi cach khac 1a dic tinh déng, phai duoc xem xét thém trong viée
x4c dinh mit cit ngang cudi cing cia dim d& dam bao d6 6n dinh va an toan két
chu. P& ap dung ti 16 sai nhip so v6i chidu cao, cu thé 13 ti 16 sdu-dai dugc lam ro dé
phén tich, theo sang ché, thi mat cét ngang dugc tdi wu hoa duogc xac dinh sao cho
khi sai nhip 14 40 m, thi chiéu cao ddm dao dong trong khoang 3,4-3,6 m dé lam cho
ti 1& sau-dai trong khoang 1/12-1/11 trong viéc xem xét cac dic tinh dong ciia cau

tai chiéu cao dim t6i da dugc minh hoa & dd thj trén.

(2) nhu duoc minh hoa trén Fig.15, dbi vai sai nhip tir trén 30-35 m, st dung
cling phuong phép phan tich nhu sai nhip 40 m, thi ddm PSC chit I ¢6 chiéu cao tir
2,9-3,1 m va go trén tr 1,7-2,0 m dugc chon lam dam PSC chit I vé6i mit cit ngang

dugc toi vu hoéa cho cau duong sit.

@ nhu dugc minh hoa trén Fig.16, d6i voi sai nhip tr trén 25-30 m, st dung
cling phuong phép phén tich nhw sai nhip 40 m, thi ddm PSC chit I ¢6 chidu cao tir
2,5-2,7 m va go trén tur 1,7-2,0 m duwgc chon lam dam PSC chit I v6i mat cit ngang

duoc t6i wu héa cho cau duong sit.

@ nhu dwgc minh hoa trén Fig.17, d6i véi sai nhip tir trén 20-25 m, sir dung

cing phuong phép phan tich nhu sai nhip 40 m, thi ddm PSC chit I ¢4 chidu cao tir
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dugc toi uvu hoa cho cau duong sat.

Dua trén céac dit liéu phan tich & trén, phuong 4n mit cit ngang ctia phan

gitta dAm cho s&i nhip twong tmg dugc tom tit nhu sau.

[Bang 4]

Théng sb ki thuat ciia mit cit ngang dugc t6i wu héa cua ddm PSC chit I cho

ciu dudng sit (don vi: m)

2s s Chiéu réng |Chiéu réng| Chiéu cao D¢ day cia g& dudi
Sai nhip N N X T T :
@) g0 dudi g0 trén dam bo day go Do day suon
(b1) (b2) 2)) (cl) (c2)

20 -25 08-12 | 1,7-2,0 | 2,1-2,3 | 0,18-0,20 0,22 - 0,25
trén25-30 | 0,8-1,2 | 1,7-2,0 | 2,5-2,7 | 0,18-0,20 0,22 - 0,25
trén30-35 | 0,8-1,2 | 1,7-2,0 | 2,9-3,1 | 0,18-0,20 0,22 - 0,25
trén35-40 | 0,8-1,2 | 1,7-2,0 | 3,4-3,6 | 0,18-0,20 0,22 - 0,25

Mit cit ngang didm PSC chit I cho ciu dudng b va ciu duong sit duge dé
cdp & trén gin lién voi phuong an thuc hién minh hoa két cAu mat cét ngang cua
dim trén mit phing hai chidu, noi theo cach khac 12 mat phing cit ngang dim. Mt
cit ngang ddm dwgc minh hoa trong phwong an thuc hién c¢6 thé duge 4p dung ddi

voi mét cdt ngang theo chi€u doc ciia dam nhu sau.

G0 trén cua dam dugc ddc trung bdi mét dudi clia phan go trén tir gitta dam
theo chiéu doc dén cac diém tuong Ung cach hai dau doi dién nhau cua ddm mot

khoang 1/4 sai nhip L ctia ddm day hon céc phén khac.

Phin gifta ddm twong tng véi 50% chidu dai toan bd dim 1a phén ¢6 vi tri
chiu tdc ddng bdi lyc thanh phan 16n nhét, cy thé 13 mé-men tinh 16n nhét trén ciu

don hodc cau lién tuc. Do d6, tot nhat 12 mit cit ngang cta ddm dugc cAu hinh dé
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phan gitta dim c6 luc khang twong dbi cao nhét trong khi cac phin khic cia dim

dwgc cau hinh nhu phé bién. Pay 1a dic trung thi hai cta sang ché.

Dic trung thtr hai s& dugc giai thich chi tiét duéi day c6 tham khao cac
phuong 4n thuc hién. Nhu duge minh hoa trén Fig.18, d6i vé6i sai nhip 50 m, dim
duoc cu hinh sao cho do day ctia toan bd gor trén duge xéac dinh 14 gia tri cu thé, va
do day cia phén m& rong do dai duge xac dinh trude tir gitia dam vé phia hai dau
dbi dién nhau ciia ddm dugc tdng 1€n, hodc 4 day cua phan mo rong d6 dai duoc

xac dinh trude tir mdi dau ciia ddm vé phia gitta ddm duoc giam xubng.

Lién quan dén lyc thanh phan (M) gifta ddm, luc thanh phin (Mc’) dugc
phét sinh & gitta dAm phu thudc vao vi tri trén gd trén trong d6 d6 day thay dbi dugc

goi 12 ti 18 md-men (Mc’/Mc). Ti 1&é md-men duge minh hoa trén dd thi cia Fig.18.
Phén tich chi tiét ctia dd thi trén Fig.18 nhu sau.

Trong trudng hop thir nhat, do day cia go trén duge cho ring khong dbi trén
toan bo sai nhip, néu do day cia go trén & hai ddu dbi dién theo chidu doc cua dim
bi giam 30-50%, thi Iyc thanh phan & phén giita ddm ciing gidm do sy giam trong

lugng cua dam.

Néu phén go trén ctia dim bi giam d6 day kéo dai tir mdi ddu cua ddm dén vi
tri tuong tmg 1/4 chiéu dai ctia dim, thi lyc thanh phin giam 3,5%, nhu dugc minh

hoa trén db thi, theo d6 ting luc tac dong & phin gitra ddm giam.

Tuy nhién, khi xem xét trong thuc té, mit cit ngang dugc téi wu hoa thoa
man tit ca bén diéu kién dugc d& xut trong truong hop thir nhit 1a mat cit ngang
tiém can diém t6i han tmg lyc cho phép néu phan g trén giam do day tir mdi dau
ctia dim dén vi tri twong g 1/4 d6 dai ciia dim, mo-men thi cap thanh phan dai
dién cho sirc bén mit cét c6 thé bi gidm & vi tri tuong Ung véi 1/4L, va Gng luc tac
dung c6 thé vugt qua tmg luc cho phép. Vi vdy, trong trudng hop tht hai, d§ day
phén g& trén c6 thé dugc didu chinh duge gidi han phin mé rong tir mdi dau cia g0

dén vi tri trong tig 1/4 L v& phia giira dam.

-33-



20996

Phuong 4n thuc hién cua sang ché da dwgc minh hoa dé xac dinh mat cét
ngang duoc t6i wu héa theo mat phing mit cét ngang theo chidu doc ciia dim va tao
thanh dang hinh hoc cu thé dé dam bao d6 dn dinh két cAu va xdy dung trong qua

trinh san xuat, van chuyén va lap dit dam.

Nhu dugc mo ta & trén, trén mat cat ngang dam theo sang ché, trong tim cia
dam thién l¢ch vé go trén do chiéu rong twong ddi rong cta go trén. Hon nita, chiéu
rdng cua go dudi ciia dam c6 vai tro nhu bé mét phong lan trong sudt qua trinh san

xuét hodc lép dat la tuong d6i nho, cy thé 1a khoang 0,8-1,2 m.

Do d6, dim theo sang ché doi hoi d6 6n dinh thoa dang dé ngan nglra sy cd
lan dAm. Dé dat duoc muc tiéu trén, khdi chin con lin nguge B ¢6 chirc ndng nhu
dim ngang duoc dic nguyén khéi tir hai ddu déi dién cia ddm G theo huéng cta
dim ngang. Khéi chin con lin nguge B 1a khéi da ning duoc gin voi ddm ngang
duoc xdy dyng gitta cic dim theo chidu ngang sau khi dim dugc lap dat trén mb
cAu hoic tru cau, tir d6 nang cao d0 an toan trong xay dung dam va dd 6n dinh ké

cau dam.
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YEU CAUBAO HO
1. Dam bé tong dy tmg luc (PSC) chit I véi mat cit ngang cho cau dudng bd gdm:

g& dudi c6 cac théng sd hinh hoc gdm chidu rong dao dong tur 0,8-1,2 m, do

day dao dong tir 0,18-0,20 m va d¢ day suon dao dong tir 0,22-0,25 m; va

g0 trén dugc ciu hinh sao cho d6 day cia go trén & phin dim kéo dai tir gitra
(theo chiéu doc) dam vé phia hai diu ddm dén diém cach giira dAm mot khoang 1/4
sai nhip L 16n hon d6 day cia go trén & phan dim kéo dai tir hai dau cua ddm dén

diém céch gitra ddm mot khoang bang 1/4L,

trong do6 r* = L 1a gid tri binh phuong ban kinh quay (r), trong d6 » = L ,
8 A P A

va lién quan dén mé-men thir cép thanh phén trén don vi dién tich tirc 1a do cing
trén don vi dién tich, ban kinh quay (r) 12 tham bién cu thé dang hinh hoc mat cit
ngang ctia ddm phu thudc vao su thay dbi chidu rong va do day ciia go trén va chiéu

cao cua dam,

trong pham vi sai nhip tir 27-60 m; mit cét ngang ciia dim 1a mit cit ngang
duge tdi vu hoa, trong d6 gia tri d§ cing trén don vi dién tich 1a 95% hodc hon gia

tri tbi da dugc tinh toan theo sy thay ddi cua go trén.

2. Dam bé téng du tmg luc (PSC) chir I véi mit cét ngang cho cau dudng sit, bao

gom:

gd dudi c6 cac théng sd hinh hoc gdm chiéu rong dao dong tur 0,8-1,2 m, d6

day dao dong tir 0,18-0,20 m va do day suon dao dong tir 0,22-0,25 m; va

gd trén duoc cu hinh sao cho do day cua g trén & phan dim kéo dai tir giita
(theo chiéu doc) ddm vé phia hai diu dAm dén diém cach gifta dAm mot khoang 1/4
sai nhip L 16n hon do day ctia g& trén ¢ phan dam kéo dai tir hai ddu cia ddm dén

diém cach gitta ddm mot khoang bing 1/4L,
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trong d6 khi »? _L la gia tri binh phuwong ban kinh quay (r), trong d6
y p

r= \/% , va li€én quan dén mo-men tht cép thanh phﬁn trén don vi dién tich tirc 1a 0

cung trén don vi dién tich, ban kinh quay (r) 1a tham bién cu thé dang hinh hoc mit
cit ngang cia dim phuy thudc vao sy thay ddi chidu rong va do day coa go trén va

chi€u cao cia dam,

trong pham vi sai nhip tir 25-40 m; mat cit ngang cta dim 13 mit cit ngang
duogc toi uu hoa, trong d6 gia tri dd cimg trén don vi dién tich 13 95% hoic hon gia
tri tdi da dugc tinh toan theo sy thay ddi cua g trén, va ti 18 sau-dai ciia ddm dao

dong tir 1/12 dén 1/11.

3. Dam PSC theo diém 1 hoic diém 2, trong d6 theo tinh toan, gia tri tdi vu héa cua
tmg lue duge 4p dung giy ra boi luc thanh phan dbi véi bude xdy dung twong tmg
duoc 4p dung cho ddm PSC chit I, phin gifta ctia nhip ddm 14 vi tri twong tng véi
1/2 sai nhip L c6 thé c6 mit cit ngang ma ng luc tac dung 1én day dim gin bang
ting luc nén tdi da cho phép trong nhém bude xay dung thir nhit bao gdm gia cong
thanh gia cd, 1ap rap, lip khuon, dic bé tong va dong rén, va dwa vao luc kéo trong

bai diic bé tong, mit cit ngang thdéa man phuwong trinh sau:

(fc )ij;,ddy s 'fci

(f )lst
¢ /1/2,dday

dim trong nhém budc xay dung thir nhit

: ting luc dwgc 4p dung cia bé tong day & phén gifta clia nhip

Ja 1B Jet . size bén bé tong non

By : hé s6 1am gidm strc bén tiéu chuan thiét ké bé tong dwoc dong rin sau 28

ngay
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£, : strc bén tiéu chuén thiét ké bé tong dwoc dong rin sau 28 ngay

@ : hé sb 1am giam sirc bén bé téng non

nhém budc xdy dung thtr hai gom tai dam lén xe vén chuyén, van chuyén

dam, dat dam va két noi dam,

nhém budce xay dung thir ba gdm 14p rap thanh gia ¢ va dic bé tong va déng

rén,
nhom bude xay dung thir tu gom dua vao luc céng bo sung,

nhom bude xay dung thir nam gom é&p tai trong chét bd sung hoan thién két

cau cau, va ap tai trong cuia xe,
doi véi dinh cia dam, ing luc 4p dung duge tich 1y cudi cung cua dam tur

nhém budce xay dung thir nhit dén nhém bude xay dung thir nim théa man phwong

trinh sau:

(fc )fj;,chép s a, '(as fck)

(£

ctia nhip dim tir nhém bude x4y dung thir nhit dén nhém bude xdy dung thir ndm

h%P . ung Iyc dp dung dugc tich Iily cta bé tong dinh & phin giita

a,: hé¢ so d¢€ xac dinh pham vi 4p Gng luc tdc dong thyc
a;: hé so 1am gidm strc bén cudi cuing clia phan nén bé tong

d6i voi day dam, ing luc 4p dung duoc tich lity ctia dAm tir nhom budce xay

dung thi nhit dén nhom xay dung thir nam théa man phuong trinh sau:
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(fc )fj;,ddy = (a4 ' fck) hodc 0

Sst
(fc )1/2,ddy : tmg luc ap dung dugce tich lily cia bé téng day & phan gifta

ctia nhip dAm tir nhém budce xay dung thir nhat dén nhém bude xay dung thir nim

,: hé s6 1am giam stc bén cudi cling ciia phan kéo bé tong, va
tai vi tri trén dam tuong Ung vaGi 1/4 sai nhip L, ing lyc duge ap dung cua

day dam trong budc xdy dung thir nht théa man phuong trinh sau:

(fc )ijtél,a‘dy <oy fy

Sst
(fc )1/4,ddy : ing luc dugce ap dung ctiia day dam tai vi tri twong Gng véi 1/4

sai nhip L ctia dim trong nhom bude x4y dung thir nhit.

4. Dam PSC theo diém 3, trong d6 hé s6 1am giam strc bén tiéu chudn thiét ké bé

tong duge déng ran sau 28 ngay bang 0,8.

5. Dam PSC theo diém 3, trong d6 tai trong chét bd sung 14 gin hang rio bao vé, bp

14t hoac lép dat duong ray sét.

6. Ddm PSC theo diém 3, trong d6 hé sé dé xac dinh pham vi 4p tmg luc tac dong

thuc nam trong khoang tir 0,88 dén 0,90.

7. Da4m PSC theo diém 1 hodc diém 2, trong d6 khdi chan con lan nguoc dugce duc
nguyén khéi trén timg mit bén d6i dién nhau & phin dudi cta hai diu ddi dién nhau

ctia ddm PSC chit I, khéi chan con lan nguge ¢ chirc ning nhu dim ngang.
8. Dam PSC theo diém 1, trong d6 thong sb ki thudt mit cit ngang cia ddm PSC

chit I theo chidu dai ciu dudng bd duge 1am rd trong bang sau [bang thong sb ki

thuat mit cit ngang]
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don vi: m
e Chiéu rong |Chiéu rong | Chiéu cao Do day cia g dudi
Sai nhip N NI A PO T T :
L g0 dudi g0 trén dam b day go | D06 day suon
bl b2 h cl c2

27-30 08-12 | 1,3-1,7 | 1,2-14 | 0,18-0,20 0,22 - 0,25
trén30-35 | 0,8-1,2 | 1,3-1,7 | 1,5-1,7 | 0,18-0,20 0,22 - 0,25
trén35-40 | 0,8-12 | 14-19 | 1,8-2,0 | 0,18-0,20 0,22 - 0,25
trén40-45 | 0,8-1,2 | 14-19 | 2,1-23 | 0,18-0,20 0,22 - 0,25
trén45-50 | 0,8-1,2 | 1,5-2,0 | 24-2,6 | 0,18-0,20 0,22 -0,25
trén 50-55 | 0,8-1,2 | 1,5-2,0 | 2,8-3,0 | 0,18-0,20 0,22 - 0,25
trén 55-60 | 0,8-1,2 | 1,5-2,0 | 3,2-3,4 | 0,18-0,20 0,22 - 0,25

9. Dam PSC theo diém 2, trong d6 thong sb ki thudt mat cét ngang cua dim PSC
chit I theo chiu doc cho dudong sit c6 thé duge chi rd trong bang sau [bang thong

s6 ki thuat mit cit ngang]

thong sb ki thuat mit cit ngang ddm PSC chit I cho ciu dudng sit don vi: m

e g Chidu rong|Chiéu rong | Chiéu cao D¢ day cua go dudi
Sai nhip NP N A i T -
L go dudi g0 trén dam bo day go Do day suon
bl b2 h cl c2
20-25 0,8-12 | 1,L7-2,0 | 2,1-2,3 | 0,18-0,20 0,22 - 0,25
trén25-30 | 0,8-1,2 | 1,7-2,0 | 2,5-2,7 | 0,18-0,20 0,22 - 0,25
trén30-35 | 0,8-1,2 | 1,7-2,0 | 2,9-3,1 | 0,18-0,20 0,22 - 0,25
trén35-40 | 0,8-1,2 | 1,7-2,0 | 3,4-3,6 | 0,18-0,20 0,22 - 0,25
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- 10. Phuong phép thiét ké ddm bé tong du tng luc (PSC) chit I voi mat cit ngang

cho ciu dudng bd, phuong phap duge dic trung boi thiét ké dim nhu sau:

g& dudi c¢6 cac thong s hinh hoc gém chiéu rong dao dong tir 0,8-1,2 m, 4o

day dao dong tir 0,18-0,20 m va d6 day suon dao dong tir 0,22 dén 0,25 m;

gd trén dugc cAu hinh sao cho d6 day ciia go trén & phan dam kéo dai tir giita
(theo chiéu doc) dam vé phia hai diu dim dén diém cach gitta ddm mot khoang 1/4
sai nhip L 16n hon d6 day cta go trén & phin dam kéo dai tir mdi dau ctia ddm dén

diém cach gitra ddm mot khoang bang 1/4 L; va

khi »* :i; la gi4 tri binh phuong ban kinh quay (r), trong d6 r = \/g , va

lién quan dén moé-men thir cAp thanh phin trén don vi dién tich tirc 12 d6 cung trén
don vi dién tich, ban kinh quay (r) 1a tham bién cu thé dang hinh hoc ctia mit cit
ngang cta dam phu thudc vao su thay ddi chidu rong va d6 day caa go trén va chiéu

cao cda dam,

trong pham vi sai nhip tir 27-60 m, mit cit ngang ctia dim 14 mat cit ngang
dwoc tdi vu hoa, trong do gia tri do cung trén don vi dién tich 1& 95% hoac hon gia

tri tdi da dwoc tinh toan theo su thay déi cua go trén.

11. Phuong phap thiét ké ddm bé tong du tng luc (PSC) chir I v6i mit cit ngang

cho cdu dudng sit, phuong phap dugc diic trung béi thiét ké ddm nhu sau:

gd duéi c6 cac thong sb hinh hoc gdm chiéu rong dao dong tir 0,8-1,2 m, do

day dao dong tir 0,18-0,20 m va dd day swon dao dong tir 0,22-0,25 m;

gd trén duoc ciu hinh sao cho do day cia go trén & phan dam kéo dai tir giira
(theo chiéu doc) ddm v& phia hai d4u dim dén diém cach gitta ddm mot khoang 1/4
si nhip L 16n hon d6 day clia go trén & phin ddm kéo dai tir hai dau cua ddm dén

diém cach gitra ddm mot khoang bang 1/4L; va
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khi 7 =é la gia tri binh phuong ban kinh quay (r), trong d6 » = \/% , va

lién quan dén mo6-men thir cép thanh phﬁn trén don vi dién tich tic 1a 6 cing trén
don vi dién tich, ban kinh quay (r) 1a tham bién cy thé dang hinh hoc ctia mét cat
ngang cta ddm phuy thudc vao su thay ddi chidu rong va do day cta gor trén va chidu

cao cua dam,

trong pham vi sai nhip tir 25-40 m, mit cit ngang cta dim 13 miat cit ngang
duoc tdi vu hoa, trong do6 gi tri dd cung trén don vi dién tich 1a 95% hodc hon gia
tri tdi da dugc tinh toan theo su thay d6i cla go trén, va ti 18 sdu-dai cua dim dao

dong tir 1/12 dén 1/11.

12. Phwong phép theo diém 10 hoic diém 11, trong d6 gia tri duoc tinh toan tdi wu
hoéa ctia tng luc dugc 4p dung gy ra béi luc thanh phan dbi véi bude xay dung
tuong ting dwoc dp dung cho ddm PSC chit I, phén giita ciia nhip ddm 1a vi tri twong
g v6i 1/2 sai nhip L ¢ thé c6 mit cit ngang ma tng luc tac dung 1én ddy dam
gan bang tmg luc nén ti da cho phép trong nhém budc xay dung thir nhit bao gbm
gia cong thanh gia ¢, 1ap rap, lap khudn, dic bé tong va dong rén, va dua vao luc

cang trong bai dic bé tong, mit cat ngang théa man phuong trinh sau:

(fc )Stz,ddy <oy fq

(2

1/2,0% . ung Iyc dugc dp dung ciia bé tong day & phan gitta clia nhip

dam (vi tri tvong tmg véi 1/2 sai nhip L) trong nhém bude xay dung thir nhat
Ja i B Ja . sizc bén be tong non

B . hé s0 lam giam sirc bén tiéu chuan thict ké cuia bé tdng dwoc déng rin

sau 28 ngay

£, : stic bén tidu chuan thiét ké cua bé tong dugce déng rin sau 28 ngay
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@ hé sb 1am giam sirc bén bé tong non

nhom budc xdy dung tht hai gom tai dam lén xe van chuyén, van chuyén

dam, dat dam va két noi dam,

nhoém bude x4y dung thir ba gbm lap rap thanh gia cd va dic bé tong va dong

ran,
nhém budce xay dung thir tu gom dua vao luc cang bo sung,

nhom bude xay dung th nam gdm 4p tai trong chét bd sung, hoan thién két

cau cau, va ap tai trong cua xe,
doi véi dinh cta dam, Ung luc 4p dung duoc tich lily cudi cung clia dam tir

nhém buée xay dyung thir nhit dén nhém bude xay dung thir nim théa méan phuong

trinh sau:

(fc )fjtZ,cho'p = &, - (a3 ) f;k)

(f )5st
¢ /1/2,chop

ctia nhip ddm tir nhém bude xay dung thir nhat dén nhom bude xay dung thir ndm

: img luc 4p dung dugc tich lity ctia bé tong dinh & phan gitra

a,: hé s dé xac dinh pham vi &p ung luc tdc dong thuc
o2 hé sO lam gidm strc bén cudi cung cua phan nén bé tong,

d6i voi day dam, ing luc ap dung duoge tich Iy cudi ciing cta dim tir nhém

buéc xay dung thir nhit dén nhém x4y dung thir nim théa man phuong trinh sau:
Sst ( )
(fc )1/2,ddy z\a, - fck hoic 0
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St
(]rc )1/ 2,day : ing luc ap dung duoc tich lily cia bé tong day & phan giita

ctia nhip dim tir nhém bude xay dung thir nhat dén nhom bude xay dung thir nam

o, hé s0 lam gidm strc bén cudi cing ctia phan kéo bé tong, va
tai vi tri trén dam tuong tng véi 1/4 sai nhip L, Ung luc duge é4p dung cua

day dam trong budc x4y dyung thir nhit thoa man phuong trinh sau:

(fc )174,ddy <a - f,

152
(fc )1 /4,day - Ung luc dugce 4p dung cua day dam tai vi tri twong mg voi 1/4

sai nhip L ctia dim trong nhém budce x4y dung thir nhat.

13. Phwong phép theo diém 12, trong d6 hé s 1am giam sirc bén tiéu chudn thiét ké

bé tong duge dong ran sau 28 ngay bing 0,8.

14. Phuong phap theo diém 12, trong d6 tai trong chét bd sung 13 gin hang rao bao

Ve, 6p 14t hodc lép dat dudng ray sét.

15. Phuong phép theo diém 12, trong d6 hé sé dé xac dinh pham vi 4p tmg luc tac

dong thue nim trong khoang tir 0,88 dén 0,90.

16. Phuong phép theo diém 10 hodc diém 11, trong d6 khébi chin con lan ngugce
duogc dic nguyén khdi trén timg mit bén dbi dién nhau & phin du6i cia hai diu dbi
dién nhau ctia ddm PSC chir I, khéi chin con lin nguoc ¢ chic ning nhu dim

ngang.

17. Phuong phép theo diém 10, trong d6 cac thong sb ki thuat mat cit ngang cua
dam PSC chit I theo chiéu doc cho ciu dudng bd dugc chi rd trong bang sau [bang

thong sb ki thuat mat cit ngang]|
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viim
e s Chiéu réng|Chiéu réng| Chiéu cao D¢ day cia go dudi
Sai nhip N N A T ~ i
L g0 dudi g0 trén dam Do day go bo day go
bl b2 h cl cl

27-30 08-12 | 1,3-1,7 | 1,2-1,4 | 0,18-0,20 0,22 - 0,25
trén30-35 | 0,8-1,2 | 1,3-1,7 | 1,5-1,7 | 0,18-0,20 0,22 - 0,25
trén35-40 | 0,8-12 | 14-19 | 1,8-2,0 | 0,18-0,20 0,22 - 0,25
trén40-45 | 0,8-1,2 | 14-1,9 | 2,1-23 | 0,18-0,20 0,22 - 0,25
trén45-50 | 0,8-12 | 1,5-2,0 | 2,4-2,6 | 0,18-0,20 0,22 - 0,25
trén 50-55 | 0,8-1,2 | 1,5-2,0 | 2,8-3,0 | 0,18-0,20 0,22 - 0,25
trén 55-60 | 0,8-1,2 | 1,5-2,0 | 3,2-3.4 | 0,18-0,20 0,22 - 0,25

18. Phuong phép theo diém 11, trong d6 thong s ki thuat mit cit ngang cua ddm
PSC chit I theo chidu doc cho cu dudng sit dugc chi rd trong bang sau [bang thong

s6 ki thuat mat cit ngang]

thong s ki thuat mit cit ngang ctia ddm PSC chir I cho ciu dudng sit, don

vi: m
N Chiéu rong|Chiéu réng| Chiéu cao b6 day cia go dudi
Sai nhip N NUA A T T
L g& dudi g0 trén dam bo day go bo day go
bl b2 h cl cl

20-25 0,8-12 | 1,7-2,0 | 2,1-23 | 0,18-0,20 0,22 - 0,25
trén25-30 | 0,8-1,2 | 1,7-2,0 | 2,5-2,7 | 0,18-0,20 0,22 - 0,25
trén30-35 | 0,8-1,2 | 1,7-2,0 | 2,9-3,1 | 0,18-0,20 0,22 - 0,25
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trén 35 - 40

0,8-1,2

1,7-2,0

34-3,6

0,18-0,20

0,22 - 0,25
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